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“Effort” axillary-subclavian vein thrombosis (Paget-Schroetter syndrome) is an uncommon deep venous
thrombosis due to repetitive activity of the upper limbs. Most cases of this condition are related to strenuous
or prolonged sport or occupational activities, while others are associated with endogenous or exogenous risk
factors. We report the case of a 43-year-old, previously healthy, male who developed right axillary-subclavian
venous thrombosis, which was possibly associated with an exercise involving arm extension and shaking in a
posture of shoulder abduction and outstretched for 10 minutes on 2 consecutive days. The condition improved
but returned with increased severity when he resumed the exercise after a 2-day break, when he presented
with a swollen and bluish arm at the emergency department. Sonographic examination showed moderate
thrombotic stenosis of the right axillary vein. Effort thrombosis was diagnosed after ruling out associated
coagulopathy or concomitant malignancy. External compression of the accessory ribs or lymph nodes were
not detected. He was treated with low molecular weight heparin, followed by oral anticoagulant therapy for
6 months. Only partial resolution of thrombosis was achieved after 6 months of anticoagulant therapy, but
pulmonary embolism did not occur during 18 months of follow-up. This case illustrates that, although unusual,
Paget-Schroetter syndrome can occur in a healthy patient as a result of mild to moderate exercise. [ J Formos
Med Assoc 2006;105(2):182–186]
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Deep vein thrombosis is far more frequent in the
lower extremities than in the upper extremities.
It has been estimated that axillary-subclavian
thrombosis accounts for less than 3% of all venous
thrombosis.1 Venous thrombosis is classified as
either primary or secondary according to distinct-
ly different patient characteristics. Certain endo-
genous or exogenous risk factors have been as-
sociated with secondary thrombosis, including the
use of catheters, a hypercoagulation state, or con-
comitant malignant diseases.2 Other less preva-
lent risk factors, such as thoracic outlet syndrome,
are associated with primary venous thrombosis.3
Paget-Schroetter syndrome, also called “effort”
thrombosis, develops more frequently over the
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dominant arm, usually after sports activities, in-
cluding long distance swimming, body building
exercises, wrestling exercises, hand ball sports,
and baseball throwing. Most of the activities are
exclusively vigorous, strenuous, or last for a long
time.4,5 Here, we report a case of right subclavian-
axillary thrombosis that developed after perform-
ing a 10-minute exercise involving arm extension
and arm shaking. During the exercise, a position
of shoulder abduction with an outstretched pos-
ture was maintained. The condition developed
within several hours after the exercise had been
performed on the second consecutive day. The as-
sociation of relatively non-strenuous exercise with
the development of deep vein thrombosis is
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all within normal limits. The pulses of the bilater-
al radial arteries and brachial arteries were present
symmetrically. Neurologic evaluation disclosed no
muscle power or deep tendon reflex changes.
Electrocardiography, chest radiography and
all biochemical data were normal. The coagula-
tion profiles were all within normal limits (Table).
Echocardiography showed normal left atrial and
ventricular size, good left ventricular contractility,
but mild mitral regurgitation and tricuspid re-
gurgitation. Screening for tumor markers (carcino-
embryonic antigen, CA-19) and abdominal echo
had no significant findings.
A Hewlett-Packard SONO4500 Ultrasound Sys-
tem (Andover, MA, USA), equipped with a 3–11
MHz real-time B-mode scanner, was used to test
for the possible presence of venous thrombosis.
Sonographic examination disclosed moderate
thrombotic stenosis of the right axillary vein
(Figure). Lung ventilation scintigraphy with
unusual. The clinical course and results of the
follow-up are discussed.
Case Report
A 43-year-old male visited the emergency depart-
ment due to acute progressive onset of right fore-
arm and hand swelling over the previous 2 days.
The patient was 173 cm tall and weighed 93 kg.
He denied any history of current smoking, but re-
ported infrequent social consumption of alcohol-
ic beverages. He was a businessman and his work
responsibilities and lifestyle were void of strenu-
ous activities. He had never previously experienced
arm numbness or swelling before the present
episode. Recent history of exercise included walk-
ing and jogging for about 30 minutes, three times
a week in the previous several months. Six days
before admission, he had performed an exercise
involving both arm extension and shaking for up-
per arm muscle rebuilding. In this exercise, the
outstretched arms were held in a posture of shoul-
der abduction at 90$  with the elbows fully extend-
ed by his side. He then shook the arms, imitating
a traditional exercise called Wi-Dan-Gon. He had
performed this exercise for about 10 minutes on
each day over 2 consecutive days. However, right
forearm swelling and tightness developed several
hours after performing the exercise on the 2nd day.
Considering the symptoms to be post-exercise dis-
comfort, he disregarded them, and the symptoms
subsided after he woke up the next morning. He
rested from the exercise for 2 days, but the symp-
toms recurred with more intensity when he per-
formed the exercise again for another 2 days. In
addition to swelling, pain and a sensation of
tightness, there was a bluish skin color distally to
his arm. He denied any traumatic event or any in-
jection to that arm. There was no sensory com-
plaint, such as numbness or dysesthesia. No chest
pain, shortness of breath, or wheezing were noted.
Physical examination on arrival at the emergen-
cy department revealed a swollen and bluish right
arm. His vital signs, including blood pressure, pulse
rate, respiratory rate and body temperature, were
Table.   Initial coagulation profile of patient
Test Results Normal range
Fibrinogen 309 mg/dL 214–474 mg/dL
D-dimer 0.26 +g/mL < 0.5 +g/mL
Homocysteine 10.72 +mol/L 3.4–15.6 +mol/L
Plasminogen 101% 75–140%
Factor VIII:C 81% 51–170%
Antiphospholipid antibody 1.064 PL unit/mL < 5 PL unit/mL
Dilute Russell’s viper venom time Negative Negative
Anticardiolipin antibody 7.319 PL unit/mL < 16 PL unit/mL
Antithrombin III function 106% 70–192%
Protein S function  94% 68–155%
Protein C function 124% > 85%
Prothrombin time 11.7 s 10.5–14.0 s
Figure.
Sonographic
image shows
moderate
thrombotic
stenosis of the
right axillary
vein. The arrows
indicate the
location of the
thrombosis.
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Tc-99m DTPA (diethylenetriaminepentaacetate)
aerosol inhalation showed uniform distribution in
all bronchopulmonary segments without definite
ventilation defect and no evidence of air trapping
in the washout phase of the examination. Lung
perfusion scintigraphy with intravenous 5mCi Tc-
99m MAA (macroaggregated albumin) showed
normal venous drainage from cephalic and bra-
chial into the axillary vein without definite ob-
struction or collateral circulation. There was no
segmental perfusion defect in both lung fields,
and the activity was homogeneous in distribution.
Computerized tomography did not disclose any
lymph node or space-occupied lesions in the lungs
or shoulder areas.
Low molecular weight heparin treatment with
enoxaparin sodium (Clexane®, Sanofi Aventis,
Paris, France) 60 mg/12 hours was started on the
day after his presentation to the emergency room
after the diagnosis of right axillary venous
thrombosis, and this treatment was continued for
the following 3 days. Oral anticoagulation thera-
py with warfarin sodium was initiated on the
same day. He was discharged to be followed up at
outpatient clinics after 3 days of hospitalization.
Despite improved right arm swelling and pain 1
month later, repeated ultrasound examination
still showed partial thrombosis at the right axil-
lary and proximal subclavian veins, and extension
of thrombosis was suspected. Enoxaparin sodium
60 mg/12 hours was given for 5 days, and oral
warfarin sodium was increased to 10 mg/day and
continued in the following 6 months. The interna-
tional normalized ratio was kept at 2.0–3.0.
The patient’s right arm swelling subsided
gradually over the next 2 months. However, the
thrombosis over the right axillary-subclavian vein
was only partially resolved, even after a follow-
up period of 18 months. On visiting the physical
medicine and rehabilitation clinic for consultation
about exercise programs, no right arm swelling was
noted on measurement of the arm circumference.
Nevertheless, right arm soreness and discomfort
continued to bother him whenever he lifted heavy
objects for more than 10 minutes. Because of the
significant post-thrombotic symptoms and persis-
tent thrombosis, we suggested aerobic exercises
such as jogging and cycling. Exercises involving
vigorous movement of the upper arms were dis-
couraged.
Discussion
Effort axillary-subclavian vein thrombosis, also
called Paget-Schroetter syndrome, is an uncommon
deep venous thrombosis. It refers to the condition
when no specific underlying etiologies for upper-
extremity venous thrombosis can be identified, i.e.
no history of intimal injury, no extrinsic compres-
sion, no malignant disease, systemic disease, or
hypercoagulation state. Most variations are relat-
ed to strenuous sport or occupational activities.4,5
Previous reports have presented several types
of activities associated with effort thrombosis of
the upper extremities. According to a review by
Zell et al, the sports activities related to Paget-
Schroetter syndrome are summarized as follows:
ball games (volleyball, softball, basketball,
football, etc), combatant sports and heavy athlet-
ics (wrestling, weight-lifting, bench pressing), rack-
et or club games (tennis, field hockey, golf,
badminton), aquatic sports (swimming, rowing)
and other sports (vigorous intramural sports, ex-
cessive exercise in gymnastics with arm abduction
and back exercises, etc).4 All of these activities clear-
ly involve vigorous or strenuous upper extremity
movement. Comparatively, our patient had not
performed activities involving these kinds of ex-
ercises over the previous months. Instead, he had
simply performed a comparatively non-strenuous
arm-shaking exercise with the shoulders out-
stretched and in an abducted posture for 10 min-
utes during 2 consecutive days. The initial symp-
toms improved somewhat after 2 days’ rest, but
recurred with greater severity after he continued to
perform the same exercise, which made the tem-
poral relationship quite clear. Similar findings were
reported by Adelman et al, where the symptoms
always started within 48 hours after the strenuous
activity.6 Our patient was a fairly healthy subject
before developing this condition. No other coa-
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gulopathy or contributing factors were detected,
such as trauma history of the right upper limb or
underlying malignant diseases. The activity in-
volved was not considered to be vigorous or to in-
volve heavy exertion, and was fairly representative
of some traditional exercises like Wi-Dan-Gon or
Shai-Sho that are widely performed in Taiwan. The
patient considered this type of physical activity to
be harmless and had neglected the initial pre-
sentation of venous thrombosis. This suggests the
need for both clinical awareness and suspicion to
avoid overlooking similar symptoms among pa-
tients without a history of strenuous sport or oc-
cupational activities.
The mechanism of effort thrombosis of the
upper extremities is believed to be multifactorial.
Virchow’s classic triad for thrombosis (stasis, hy-
percoagulability and intimal damage) plays a role
in the pathogenesis.3,6 Stasis of blood flow result-
ed from compression of the venous system, espe-
cially over the thoracic outlet, where the subclavian
vein is bound by the bone (first rib and clavicle),
ligament (costocalvicular ligament), and muscles
(subclavius and anterior scalene).5,7 In addition,
the stress of exercise may have temporarily caused
hypercoagulability. Lastly, repetitive shoulder mo-
tion or some postures (e.g. retroversion, hyperab-
duction and overhead exercises) may have put a
strain on the veins, therefore leading to microtrau-
ma to the intima and consecutive activation of coa-
gulation.4 Thus, strenuous activity may not have
been a precipitating factor in this case. Taira et al
reported a similar case in which left subclavian
venous thrombosis developed after sleeping with
one arm in an outstretched position. They sug-
gested that an excessive abducted posture could
be an important predisposing factor.7 While their
patient slept in an awkward posture for several
hours, and venous stasis could only have contrib-
uted partially to the development of thrombosis,
our patient maintained such a posture for only 10
minutes on 2 successive days and the symptoms
were relieved after discontinuing the causative
activity, suggesting that the thrombosis was initially
incomplete. Underlying thoracic outlet syndrome,
resulting in intimal trauma and subsequent stasis
of blood flow in the posture used to perform the
exercise was the most likely etiology.
Our patient had a typical presentation of up-
per arm venous thrombosis, including arm pain,
swelling, bluish color, and superficial venous en-
gorgement. The diagnosis of upper limb venous
thrombosis is usually confirmed by contrast veno-
graphy, duplex ultrasonography or, sometimes, by
radionuclide venography (Tc-99m DTPA).8–11
However, in the present case, the thrombosis could
only be detected by ultrasonography and color
flow Doppler imaging, but not by radionuclide
venography. In a review by Mustafa et al, the sen-
sitivity of duplex ultrasonography ranged from
56% to 100%, while the specificity ranged from
94% to 100%.8 Prandoni et al suggested that com-
pression ultrasonography and color flow Doppler
imaging are comparably superior to Doppler ul-
trasonography in detecting upper-extremity deep
vein thrombosis.2
The treatment of symptomatic venous throm-
bosis includes surgical and nonsurgical approaches,
and therapeutic options remain somewhat contro-
versial.5,11,12 Nonsurgical intervention includes limb
elevation, graduated compression arm sleeve, an-
ticoagulation therapy, and catheter-directed throm-
bolysis.13 Anticoagulation therapy is most conven-
tional and is able to prevent further thrombus
deposition, allowing for established thrombus to
stabilize and/or to undergo endogenous lysis,
thus reducing the risk of interval recurrent throm-
bosis.14 It has been suggested to be an adequate
strategy in most patients.13 Fibrinolytic therapy
with urokinase or streptokinase can achieve high
rates of thrombus lysis from 71% to 82%,3,6 al-
though some have suggested that it only be con-
sidered in patients with more severe symptoms,
recent thrombosis and no major contraindication.13
For surgical intervention, resection of the first rib
is one of the most common options, especially for
effort thrombosis.6,11 Urschel and Patel suggested
“optimal therapy”, i.e. thrombolysis and prompt
transaxillary resection of the first rib with venous
tunnel decompression within less than 6 weeks
after the thrombosis.11 They did not recommend
intravenous stents because of their experience of
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100% re-occlusion after treatment by that method.
Other authors have suggested that long-term pa-
tency of intravenous stenting could be expected
among patients with short-segment venous stric-
tures after successful lysis and thoracic outlet
decompression.12 However, our patient did not re-
ceive surgical intervention or thrombolytic thera-
py because of the relatively conservative practice
and limited clinical experience with this group of
patients in Taiwan. Sonographic examination at
the last follow-up session 18 months after onset
showed that the thrombosis had not resolved en-
tirely. This suggests that multidisciplinary treat-
ment, e.g. surgical intervention and thrombosis,
might be indicated in the initial stage of deep vein
thrombosis as recommended by most authors.6,11
Although the pain and swelling of the patient
improved within 3 months after the initial onset,
some symptoms continued to bother him even 18
months after onset. He complained of being un-
able to use his right arm strenuously or with en-
durance over time. This condition is consistent with
previous reports of post-thrombotic syndrome
(PTS), which persists for years, with symptoms
including swelling, discoloration, paresthesias,
feelings of tightness, easy fatigability, and promi-
nent collateral veins in the shoulder and pectoral
region.2,4 The effects of exercise on patients with
deep vein thrombosis and PTS have not been fully
studied. Kahn et al reported that a single session
of treadmill exercise improved flexibility in the
affected leg and did not acutely exacerbate symp-
toms in subjects with PTS.15 However, because of
the partial resolution of the thrombosis in our pa-
tient, we did not suggest participation in activities
requiring vigorous arm movement.
In conclusion, this case illustrates the clinical
diagnosis of Paget-Schroetter syndrome presenting
with effort thrombosis of the upper extremities re-
lated to relatively mild and non-exertive activities.
Clinical awareness is needed to avoid overlooking
similar symptoms among patients without a his-
tory of strenuous sport or occupational activities.
Anticoagulant therapy did not achieve complete
resolution of the thrombus over 18 months of
follow-up. A multidisciplinary approach, includ-
ing thrombolytic therapy and surgical intervention
in the first 6 weeks might be indicated in patients
whose symptoms do not improve soon after con-
servative therapy.
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